Alteration of Smad3 signaling in ischemic rabbit dermal ulcer wounds.
Impaired reepithelialization is a hallmark of chronic, ischemic wounds; however, the pathogenesis of the delayed reepithelialization in these wounds remains poorly understood. Transforming growth factor beta is involved in both the normal and hypoxic wound-healing response and exogenous overexpression of Smad3, which has been known to accelerate reepithelialization. Recently, it was shown in the rabbit ear dermal ulcer model that Ad-Smad3 injection enhanced reepithelialization and granulation tissue formation suggesting a positive effect of Smad3 on wound healing. However, little is known about the role of Smad3 in the ischemic wound healing process. In this study, we examined the effect of Smad3 in an ischemic wound model. Ad-Smad3 or Ad-LacZ (10(8) pfu/wound) was injected into either ear of white New Zealand rabbits. Twenty-four hours later, these ears were rendered ischemic using an established model, and four 7 mm full-thickness punch wounds were made on each ear. Histological evaluation showed a significant increase in reepithelialization parameters in Ad-Smad3-transfected wounds (p<0.01). In contrast, granulation tissue parameters were not affected by Smad3 in ischemia. Smad4 and Smad7 mRNA-expression was not affected by Smad3 overexpression. Connective tissue growth factor protein was up-regulated under ischemic conditions but was unaffected by Smad3 transfection in both ischemic and nonischemic wounds. Our results suggest an enhancing effect of Smad3 on reepithelialization in an ischemic wound model that, in turn, might provide novel therapeutic options. Furthermore, the lack of alteration of Smad-dependent intermediates by Smad3 overexpression suggests the activation of Smad-independent pathways in ischemia.